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HPV 31 LI nucleotide sequence alignment. 

31 LI wt ( 1) ATGTCTCTGTGGC6GCCTAGCGAGGCTACTGTCTACTTACCACCTGTCCC 

31 LI partial ( 1) 

31 LI total ( 1) T A.A..ATCT..A C G A 

31 LI wt ( 51) AGTGTCTAAAGTTGTAAGCACGGATGAATATGTAACACGMCCAACATAT 

31 LI partial ( 51) 

31 LI total ( 51) ...C G.X.XTCT.X.X C.X.XA C. 

31 LI wt ( 101) ATTATCACGCAGGCAGTGCTAGGCTGCTTACAGTAGGCCATCCATATTAT 

31 LI partial ( 101) 

31 LI total ( 101) .C. .C T. .TTC AT. .T.G. .C. .C. .T. X C. .C 

31 LI wt ( 151) TCCATACCTAAATCTGACAATCCTAAAAAAATAGTTGTACCAAAGGTGTC 

31 LI partial ( 151) 

31 LI total ( 151) . .T. .C. .A. .G C. .A. .G. .6. X. .C. .C C. . 

31 LI wt ( 201) AGGATTACMTATAGGGTATTTAGGGTTCGTTTACCAGATCCAAACAAAT 

31 LI partial ( 201) 

31 LI total ( 201) T..T..G C. .A. X. X. .A. XA.A. .G C G. 

31 LI wt ( 251) TTGGATTTCCTGATACATCTTTTTATMTCCTGAMCTCAACGCTTAGTT 

31 LI partial ( 251) 

31 LI total ( 251) X. .T. X. .A. X. X C.X.X..A C...A.A..G.X 

31 LI wt ( 301) TGGGCCTGTGTTGGTTTAGAGGTAGGTCGCGGGCAGCCATTAGGTGTAGG 

31 LI partial ( 301) 

31 LI total ( 301) T C G. .A. X. . .A. A. .T. .A G C. . 

31 LI wt ( 351) TATTAGTGGTCATCCATTATTAAATAAATTTGATGACACTGAAAACTCTA 

31 LI partial ( 351) 

31 LI total ( 351) . . XTC C G. .G. X. .G. X. X C 

31 LI wt ( 401) ATAGATATGCCGGTGGTCCTGGCACTGATAATAGGGAATGTATATCAATG 

31 LI partial ( 401) 

31 LI total ( 401) X C. .T A. .T. X. X. X. .A C. .T. . . 
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31 LI wt ( 451 

31 LI partial ( 451 

31 LI total ( 451 

31 LI wt ( 501 

31 LI partial ( 501 

31 LI total ( 501 

31 LI wt ( 551 

31 LI partial ( 551 

31 LI total ( 551 

31 LI wt ( 601 

31 LI partial ( 601 

31 LI total ( 601 

31 LI wt ( 651 

31 LI partial ( 651 

31 LI total ( 651 

31 LI wt ( 701 

31 LI partial ( 701 

31 LI total ( 701 

31 LI wt ( 751 

31 LI partial ( 751 

31 LI total ( 751 

31 LI wt ( 801 

31 LI partial ( 801 

31 LI total ( 801 

31 LI wt ( 851 

31 LI partial ( 851 

31 LI total ( 851 

31 LI wt ( 901 

31 LI partial ( 901 

31 LI total ( 901 



GA™TAMCAAACACAACTGTGTTTACTTGGTT6CAMCCACCTATT6G 

..C..C..G C...T GT.G T..G A..C. 

AGAGCATTGGGGTAAAGGTAGTCCTTGTAGTAACAATGCTATTACCCCTG 

T..A..C G...TC...A...TC C C A. 

GTGATTGTCCTCCATTAGAATTAAAAAATTCAGTTATACAAGATGGGGAT 

. . . .C A G G. .G. .C. .T. .C. .C C. .T. .C 

ATGGTTGATACAGGCTTTGGAGCTATGGATTTTACTGCTTTACAAGACAC 

C..C..C..T..C..T C..C..C G 

TAAMGTMTGTTCCTTTGGACATTTGTMTTCTATTTGTAAATATCCAG 

C..GTC...C..C..A C C C G..C 

ATTATCTTAAAATGGTTGCTGAGCCATATGGCGATACATTAI 1 1 1 1 1 I AT 

C C..C..G..C..C..C- 

.C..CT.G..G C A C C..C..G..C..C..C 

TTACGTAGGGMCAMTGTTTGTMGGCATTTTTTTAATAGATCAGGCAC 

..G A G C C..C..C..C C 

..G A G C C..C..C..C C 

GGTTGGTGAATCGGTCCCTACTGACTTATATATTAAAGGCTCCGGTTCM 

C..A T A..C...C.G..C..C..G C. 

C..A T A..C...C.G..C..C..G C. 

CAGCTACTTTAGCTAACAGTACATACTTTCCTACACCTAGCGGCTCCATG 

.C CC.G TCC. .C C. .A. .T. .ATCT 

.C CC.G TCC. .C C. .A. .T. .ATCT 

GTTACTTCAGATGCACAMTTTTTAATAAACCATATTGGATGCAACGTGC 

..C..C..C..C..T..G..C..C..C..G C G 

..C..C..C..C..T..G..C..C..C..G C G 
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31 LI wt ( 951 

31 LI partial ( 951 

31 LI total ( 951 

31 LI wt (1001 

31 LI partial (1001 

31 LI total (1001 

31 LI wt (1051 

31 LI partial (1051 

31 LI total (1051 

31 LI wt (1101 

31 LI partial (1101 

31 LI total (1101 

31 LI wt (1151 

31 LI partial (1151 

31 LI total (1151 

31 LI wt (1201 

31 LI partial (1201 

31 LI total (1201 

31 LI wt (1251 

31 LI partial (1251 

31 LI total (1251 

31 LI wt (1301 

31 LI partial (1301 

31 LI total (1301 

31 LI wt (1351 

31 LI partial (1351 

31 LI total (1351 

31 LI wt (1401 

31 LI partial (1401 

31 LI total (1401 



TCAGGGACACAATAAT6GTATTTGTTGGGGCAATCAGTTATTTGTTACTG 

A T C..C C T..C...C.G..C..G 

A T C..C C T..C...C.G..C..G 

TGGTAGATACCACACGTAGTACCAATATGTCTGTTTGTGCTGCAATTGCA 

....C G...TC C C C..T 

... .C G...TC C C C..T 



MCAGTGATACTACATTTAAMGTAGTMTTTTAAAGAGTATTTAAGACA 

. . .TC. . .C C. .C. .GTCCTC. . .C. .C. .G CC.G 

. . .TC. . .C C. .C. .GTCCTC. . .C. .C. .G CC.G 

TGGTGAGGMTTTGATTTACMTTTATATTTCAGTTATGCAAAATAACAT 

C...C.G C..C..C G G..C. .CC 

C...C.G C..C..C G G..C. .CC 



TATCTGCAGACATMTGACATATATTCACAGTATGAATCCTGCTATTTTG 

.G T C C..C..C C C..CC. 

.G T C C..C..C. C C..CC. 

GMGATTGGMTTTTGGATTGACCACACCTCCCTCAGGTTCTTTGGAGGA 

..G..C C..C..TC T..A..T..C 

. .G. .C. . . . .C. .C. .TC T. .A. .T. .C A. . 

TACCTATAGGTTTGTAACCTCACAGGCCATTACATGTCAAAAAAGTGCCC 

C C..A..C..C T..A..T..C..C GTC. . .T. 

CCCAAMGCCCMGGMGATCCATTTAMGATTATGTATTTTGGGAGGTT 



.A. 



.A. 



.C..G..C..C..C..C. 



.A..C 



MTTTAAMGAAMGTTTTCTGCAGATTTAGATCAGTTTCCACTGGGTCG 



.C..G..G. 



.T..C..G..C..A..C. 



.A. 



CAMT1TTTATTACAGGCAGGATATAGGGCACGTCCTAAATTTAAAGCAG 



A. .G. .C. .G. .G. .A. .T. .T. .C. .A. .TA.A. .A. .G. .C. .G. .T. 
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31 LI wt (1451) GTAAACGTAGTGCACCCTCAGCATCTACCACTACACCA6CAAAACGTAAA 

31 LI partial (1451) 

31 LI total (1451) . . . .GA.ATC. . .T. .A. .T. .T C. .C T. .GA.A. .G 

31 LI wt (1501) AAAACTAAAAAGTAA (SEQ ID N0:1) 

31 LI partial (1501) (SEQ ID N0:2) 

31 LI total (1501) (SEQ ID N0:3) 



FIG.1D 
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HPV31 LI total rebuild nucleotide and amino acid sequences. 

MSLW RPS EAT VYLP PVP 
1 ATGTCTTTGT GGAGACCATC TGAAGCTACC GTCTACTTGC CACCAGTCCC 

VSK VVST DEY VTR TNIY 
51 AGTCTCTAAG GTCGTCTCTA CCGACGAATA CGTCACCAGA ACCAACATCT 

YHA GSA RLLT VGH PYY 
101 ACTACCACGC TGGTTCTGCT AGATTGTTGA CCGTCGGTCA CCCATACTAC 

SIPK SDN PKK IVVP KVS 
151 TCTATCCCAA AGTCTGACAA CCCAAAGAAG ATCGTCGTCC CAAAGGTCTC 

GLQ YRVF RVR LPD PNKF 
201 TGGTTTGCAA TACAGAGTCT TCAGAGTCAG ATTGCCAGAC CCAAACAAGT 

GFP DTS FYNP ETQ RLV 
251 TCGGTTTCCC AGACACCTCT TTCTACAACC CAGAAACCCA AAGATTGGTC 

WACV GLE VGR GQPL GVG 
301 TGGGCTTGTG TCGGTTTGGA AGTCGGTAGA GGTCAACCAT TGGGTGTCGG 

ISG HPLL NKF DDT ENSN 
351 TATCTCTGGT CACCCATTGT TGAACAAGTT CGACGACACC GAAAACTCTA 

RYA GGP GTDN REC ISM 
401 ACAGATACGC TGGTGGTCCA GGTACCGACA ACAGAGAATG TATCTCTATG 

DYKQ TQL CLL GCKP PIG 
451 GACTACAAGC AAACCCAATT GTGTTTGTTG GGTTGTAAGC CACCAATCGG 

EHW GKGS PCS N N A ITPG 
501 TGAACACTGG GGTAAGGGTT CTCCATGTTC TAACAACGCT ATCACCCCAG 

DCP PLE LKNS VIQ DGD 
551 GTGACTGTCC ACCATTGGAA TTGAAGAACT CTGTCATCCA AGACGGTGAC 



FIG. 2A 
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MVDT GFG AMD FTA L QDT 
601 ATGGTCGACA CCGGTTTCGG TGCTATGGAC TTCACCGCTT TGCAAGACAC 

KSN VPLD ICN SIC KYPD 
651 CAAGTCTAAC GTCCCATTGG ACATCTGTAA CTCTATCTGT AAGTACCCAG 

YLK M V A EPYG DTL FFY 
701 ACTACTTGAA GATGGTCGCT GAACCATACG GCGACACCTT GTTCTTCTAC 

LRRE QMF VRH FFNR SGT 
751 TTGCGTAGAG AACAGATGTT CGTAAGGCAC TTCTTCAACA GATCCGGCAC 

VGE SVPT DLY IKG SGST 
801 CGTAGGTGAA TCTGTCCCAA CCGACCTGTA CATCAAGGGC TCCGGTTCCA 

ATL ANS TYFP TPS GSM 
851 CCGCTACCCT GGCTAACTCC ACCTACTTCC CAACTCCATC TGGCTCCATG 

VTSD A Q I FNK PYWM QRA 
901 GTCACCTCCG ACGCTCAGAT CTTCAACAAG CCATACTGGA TGCAGCGTGC 

QGH NNGI CWG NQL FVTV 
951 ACAGGGTCAC AACAACGGTA TCTGTTGGGG TAACCAGCTG TTCGTGACTG 

VDT TRS TNMS VCA A I A 
1001 TGGTCGATAC CACGCGTTCT ACCAACATGT CTGTCTGTGC TGCAATCGCT 

NSDT TFK SSN FKEY LRH 
1051 AACTCTGACA CTACCTTCAA GTCCTCTAAC TTCAAGGAGT ACCTGAGACA 

GEE FDLQ FIF QLC KITL 
1101 TGGTGAGGAA TTCGATCTGC AATTCATCTT CCAGTTGTGC AAGATCACCC 

SAD IMT YIHS MNP AIL 
1151 TGTCTGCTGA CATCATGACC TACATCCACA GTATGAACCC TGCCATCCTG 

EDWN FGL TTP PSGS LED 
1201 GAGGACTGGA ACTTCGGTCT GACCACTCCA CCTTCCGGTT CTTTGGAAGA 



FIG.2B 
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TYR FVTS Q A I TCQ KSAP 
1251 CACCTACAGA TTCGTCACCT CTCAAGCTAT CACCTGTCAA AAGTCTGCTC 

QKP KED PFKD YVF WEV 
1301 CACAAAAGCC AAAGGAAGAC CCATTCAAGG ACTACGTCTT CTGGGAAGTC 

NLKE KF.S ADL DQFP LGR 
1351 AACTTGAAGG AAAAGTTCTC TGCTGACTTG GACCAATTCC CATTGGGTAG 

KFL LQAG YRA RPK FKAG 
1401 AAAGTTCTTG TTGCAAGCTG GTTACAGAGC TAGACCAAAG TTCAAGGCTG 

KRS APS ASTT TPA KRK 
1451 GTAAGAGATC TGCTCCATCT GCTTCTACCA CCACCCCAGC TAAGAGAAAG 

K T K K * (SEQ ID N0:4) 
1501 AAGACCAAGA AGTM (SEQ ID N0:3) 



FIG.2C 
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Northern Blot Analysis 
31 wt 31 wt 16 Neg 31 R 31 R 



Full Length 
Truncated 




FIG.4 



WO 2004/084831 



PCT/US2004/008677 



10/11 



8 



o 

i 



3 



M 



A 



E 

O 



O 
ct: 



CO 



5 

CO 



E 

*E 
o 



O 

5^ E 



8 



E 



CO 

o 
o 



Q. 



ro 
ro 



o 

CO 



cm ct> r*"* o 
in o g> og 



^ r-- 

CO cd «*J- 
o> o> oo 



CM CM CO 

co co oo r*- 



I 

9 



ro 



as 

CO 





)ADTIAI ' 


VDT1AI \ 

\KIIALJ 


ro 


u. 

ro 


a. 






(31 PARI 


(31 PARTIAI 


;31 TOTAL/ 







OO 

in 
ro 



i— to 
ro oo 
o CM 
ro ro 



CO CD 
CD CD 

m to 



to 
co to 



m 
o 

CM 



0"i 0O OO 
t— o> 0> CO 

o> co 
t- ^- CM 



i-r-moo 
o ao ro cm 

ro ^ 



cm cm ro ro 
cm cm oi oi 

s 



3 

CO 

ro 



cm 

o oo 



6 



oo 

CM CO 
CO 

co oo 



CM 



CD O 
CM CM 



63 

t 

ro 



CM 



♦ 



WO 2004/084831 



11/11 



PCT/US2004/008677 



Transmission Electron Microscopy 




FIG. 6 



